We generalize the notion of (h,s)-convex functions, and introduce the notion of strongly (h,s)-convex functions. We obtain some representations of such functions. We derive some new Hermite-Hadamard type inequalities and weighted versions of them.
Introduction
The notion of convex functions plays an important role in different aspects. Several inequalities have been established for convex functions. Among these inequalities, the most well known ones are the Hermite-Hadamard inequalities;
where f : I ⊆ R → R is a convex function and I = [a, b] with a < b.
If f is concave,the inequalities (1.1) hold in reversed direction . A number of papers have been written on these inequalities providing interesting extensions, applications and new Hermite-Hadamard-type inequalities, see for example [2] , [3] , [4] , [5] , [6] , [10] , [13] , [14] , [15] , [16] , [17] and [19] .
Recently, the classical convexity has been generalized and extended in different ways. One of them is the strong convexity as a noteworthy generalization of convex functions. Polyak [12] has introduced the notion of strongly convex functions, which are mainly used in economics and optimization theory. Many researchers have studied the basic properties of such functions and their role in optimization, variational inequalities and equilibrium problems, for example see the work of Merentes and Nikodem [7] , Nikodem and P´ales [8] , Polovinkin [11] and Vial [18] .
In [9] , Noor et al. have introduced the notion of (h, s)-convex functions, where s ∈ (0, 1] and h is a non-negative function defined on [0, 1] , which unifies several previously known classes of convex functions. They have obtained several new inequalities of Hermite-Hadamard type for (h, s)-convex functions. In [1] , Angulo et al. have introduced the notion of strongly h-convex functions defined on real normed spaces and presented some properties and representations of such functions. They have developed a characterization of inner product spaces involving the new notion of strongly h-convex functions, and obtained Hermite-Hadamard-type inequality for such functions.
In this paper, we introduce the notion of strongly (h, s)-convex functions and present new Hermite-Hadamard-type inequalities for such functions. Throughout this paper, h :
and R is the set of real numbers.
Some Basic Properties
Recall that a function f :
for all x, y ∈ I and t ∈ [0, 1] . We say that a function f : I → R is strongly (h, s)-convex with modulus c if
for all x, y ∈ I and t ∈ [0, 1] . Clearly, every strongly (h, s)-convex function with modulus c is (h, s)-convex.
Remark 1.
(1) When s = 1, Inequality (2.1) reduces to the definition of strongly h-convex function with modulus c. The following Theorems show the relationship between (h, s)-convex functions and strongly (h, s)-convex functions with modulus c.
If f : I → R is strongly (h, s)-convex with modulus c, and g : I → R is defined as:
Proof. Note that,
The following example shows that Theorem 1 is not true for arbitrary h.
Thus, f is strongly (h, s)-convex with modulus c = 1. On the other hand, if
which implies that
.
and g : I → R is defined as:
then g is strongly (h, s)-convex with modulus c.
we have
The following example shows that Theorem 2 is not true for arbitrary h. 
Example 2. Let h (t) = t
which implies that f is (h, s)-convex . On the other hand, if g :
which implies that g is not strongly (h, s)-convex with modulus c = 2.
Hermite-Hadamard-Type Inequlaities
We start with the counterpart of the Hermite-Hadamard inequalities for strongly (h, s)-convex functions with modulus c . 
Proof. Since f is strongly (h, s)-convex with modulus c ,
Regarding the second inequality, note that
we get that
Thus, 1 2h
Remark 2.
(1) When s = 1,Inequalities (3.1) reduce to 1 2h
These inequalities have been obtained by Angulo et al. in [1] . (2) If we set c = 0 in Inequalities (3.1), they reduce to
These inequalities have been obtained by Noor et al. in [9] .
These inequalities have been obtained in [7] .
In the following theorem, we obtain weighted Hermite-Hadamard type inequalities for strongly (h, s)-convex functions. . If f and w are Lebesgue integrable over I, then 1 2h
Proof. Since w is non-negative and f is strongly (h, s)-convex with modulus c, we have for every t ∈ [0, 1] ,
Integrating both sides over [0, 1] , we get
Since w is symmetric about Regarding the second inequality, Note that for every t ∈ [0, 1]
Since w is non-negative, we have 
